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1 Heau u 3a1a4M U3y4YeHUs] AUCIUTIAHBI (MOILYJIA)

1.1 Ieab ocBOEHUS TUCHUILIHHBI

@OpMHUpPOBAaHUE COBPEMEHHBIX  IPEACTABICHUM O  KOOPAMHAIMOHHBIX
COCIMHEHUAX, METOJMKAX HMX CHHTE3a, OUYHMCTKH M UJCHTHU(HUKAIIMH, OCHOBHBIX
(U3UKO-XUMHUECKIX METOoax HCCJIEIOBAHUS CTPOEHUS u CBOMNCTB
KOOPJIWHAIIMOHHBIX COEAWHEHUW, PACKPBITUE IPUUYMHHO-CIECACTBEHHBIX CBA3CH
MEXJY COCTaBOM, CTPOCHMEM, CBOWCTBAMH M MPUMEHCHUEM KOMIUIEKCHBIX
COEeJIMHEHUM.

1.2 3agaun AMCHUIIIMHBI

- OCBOGHHE U TMPUMEHEHHE OCHOBHBIX TMOHATUA XUMHUU KOOPAMHAIIMOHHBIX
COCIMHEHUN, TEOPUU CTPOCHHUS, TEPMOAMHAMUUYECKUX W KHUHETHYECKHX AacIEKTOB
peakiuii KOMIUIeKCOOoOpa3oBaHus, (U3MKO-XUMHUYECKUX METOJOB MCCIIEI0BaHUs
CTPOCHMSI M  CBOWCTB  KOMIUIEKCOB M  IPAKTUYECKOTO  HCMOJIb30BaHHMS
KOOPJIMHAIIMOHHBIX COSTMHEHUM U UX CBOMCTB B MPOQECCHOHAILHOM cdepe;

- MpUOOPETEHUE HEOOXOJIMMBIX HABBIKOB JJI IMOCTAHOBKH, MPOBEICHHUS U
UHTEpIIpETAllUk  PE3YJbTaTOB  AKCIHEPUMEHTAIBHOM  pabOThl MO  XUMHUHU
KOOPJIMHALIMOHHBIX ~ COCJMHEHMM;,  HCIOJIb30BAHUS  COBPEMEHHBIX  (DHU3UKO-
XUMHUUYECKUE TMOJXO0/I0B, MNPUEMOB M METOAOB [JIsi H3Yy4YEHUSI OCOOEHHOCTEH
MPOTEKAHUS PEaKIMi KOMILJIEKCHBIX YaCTHIL,

- (opMupOBaHHE YMEHUN CAMOCTOSITEIBHO TMPUMEHSATh, TMOIMOJHATh H
CUCTEMATU3UPOBATH I[OJYyYECHHBbIE 3HAHUSA, YCTAaHABIMBATh Kauye€CTBEHHbIE U
KOJINYECTBEHHBIE 3aBUCUMOCTU CBOMCTB KOMIUIEKCOB OT UX CTPOCHHS.

1.3 Mecto aucuunIvHbl (MOAYJsi) B CTPYKType 00pa3oBaTebHOM
NMPOrpaMMblI

Juctmmmaa  «XUMHUS  KOOPJIMHAITMOHHBIX — COEIWMHEHUI»
OTHOCHUTCSl K 4acTd, (popmupyeMol ydacTHHUKaMH OOpa3oBaTEIbHBIX OTHOIICHHM,
broka 1 "/Iucuunmuuel (Moxynu)" y4eOHOro IJIaHa HaIpaBiICHUS MOJATOTOBKU
04.03.01 «Xumus». B coorBeTcTBHM ¢ pabounM y4eOHBIM IUIAHOM JTUCIMIUIMHA
u3y4aetcs Ha 2 Kypce. Bua mpoMexyTouHOM arTecTaiuu: 3a4eT.

JIaHHBIN KypC ONUpaeTcsl Ha 3HaHUS, OJIYYEHHbIE MPU U3YUYECHUH JUCLUIUINH:
«Heopranndeckas xumusy», «Kpucramiorpadusy.

3HaHus, TPUOOPETEHHBIE TP OCBOCHMM Kypca, MOTYT OBITH HCIOJIb30BaHbI
IpU pELICHUH PAa3JIMYHbIX 3a7a4 Mo JAuciuiimHaMm «HampaBlieHHBIM CHUHTE3
HEOPTaHUYECKUX U KOOPJMHAIIMOHHBIX  coeAuHeHuit», «llepcnekTuBHBIE
HEOPTaHUYECKUE MaTepHaibl CO CHEUUATbHBIMU (YHKIUAMWY, «XHUMHS TBEPIOTO
TeJay, a TaK)Ke MPH BHITIOJTHEHUHU BBITYCKHOM KBaTM(UKAITMOHHON paboTHI.



1.4 IlepeyeHb IUIAHMPYEMBIX Pe3yJbTATOB OOYYeHHUS MO IMCIHUILIAHE
(MOxyJIl0), COOTHECEHHBIX C IUIAHUPYEMbIMHM Ppe3yJbTAaTAMH OCBOCHUS
o0pa3oBaTeJbHON MPOrPaMMBbI

W3ydyenne naHHOW y4yeOHOW IUCHMILTUHBI HAMpaBiICHO Ha (HOPMHUPOBAHHE Y
00yJaroIIXCsl CICAYFOIIMX KOMITCTCHITHNA:

Kox n HanmeHOBaHNE WHANKATOpa PesynbraTel 00ydeHus 10 TUCTIATUTHHE
OCTHIKEHUS KOMITETEHIIHMHI

IIK-1. Cnocoben OCYIICCTBJIATL CTAHAAPTHBIC ON€palluy IO HOpeAjlaraMbIM METOAWKAaM, HAIIPABJICHHBLIC Ha
TMOJYYCHUC U UCCIICAOBAHUC PA3TINMIHBIX COCAUHEHUH U MaTepuajIoB

UIIK-1.1. Ocymiectpiser CTaHJAPTHBIE | 3HAET OCHOBHBIE TEOPHUU CTPOCHMS KOOPAMHAI[HOHHBIX
onepanunu 110 npemiara€MbIM METOAUKAM, COG,HI/IHCHI/Iﬁ

HalpaBJICHHBIE HA IIOyYCHHE M HCCIICIOBAHHUE
XUMHUYECKUX COCIUHEHUN PAa3IMYHOW MPUPOIBI U
MaTepuagoB Ha X OCHOBE

yMeeT  HKCIOJIb30BaTh  COBPEMEHHBIC  (PU3UKO-
XUMHYECKHE TONXOIBI, TPUEMBI W METOABI IS
W3YYeHHS OCOOSHHOCTEH TMPOTEKaHWS  peaxIuit
KOMIIJICKCHBIX YaCTHI]

BJIagcCT OCHOBHBIMHU METOAUKaMU CHHTE3a u
WCCIIETOBAHMS KOOPAWHAIIMOHHBIX COeTMHEHUH

HIIK-1.2. Bribupaer ONTHUMAJIbHBIE | 3HAET TEOPETUUYECKUE ACTIEKThl CUHTE3a U OCHOBBI METOJIOB
nabopaTopHEIE METO/IBI MOy YCHUS W | HCClIeOBaHMUs KOOPAWHAITMOHHBIX COSIMHECHUI
HCCIIETOBAHUS XHUMHYECKUX COENIMHEHUH | yMeeT IUIAHUPOBaTh  XHMHUUYECKHI SKCIIEPUMEHT,

PasIMYHOM MPUPOJIBI M MATEPHAIIOB HA UX OCHOBE | (hOpMHPOBATh HAydHBI MMOAXOA K BBIOOPY METO0B
CHHTE3a M UCCIICTOBAHNS KOMIUICKCHBIX COSTUHCHUN
BlIaleCT NpPHEMaMH BHIOOpAa ONTHMANBHBIX YCIOBHHA H
apaMeTpoB AJs MOIYUYEHHUS U UCCIEA0BAaHUS KOMIUIEKCHBIX
COCAUHCHUMN

ITK-4. CnocobeH nporHo3upoBaTh CBOICTBA BEIIECTB U MATEPHAIOB B 3aBUCHMOCTH OT XMMUYECKOTO CTPOCHHS U
OIPeIeTIATh 00JIACTH X BOSMOXKHOTO NPUMEHEHUS!

UIIK-4.1. TIporHo3upyeTr CBOWCTBA XUMHUYECKHUX | 3HAET 00 HCIIOJIb30BaHUH KOOPIVHAIIMOHHBIX

COCIMHEHUI ¥ MaTePUAIIOB HA OCHOBE JaHHBIX 00 | coeIMHEHMI B PasIMYHBIX O00JACTAX YEIOBEYECKOM
X XUMHUYCCKOM CTPOCHUU

JKHU3HHU
ymMeer  HCIIOJIb30BAaThb IMOJTYYCHHBIC S3HAaHUA  IJIA
IIOCTAaHOBKH, MMPpOBCACHUA nu HUHTCPIPETALIUN

Pe3yIbTaTOB SKCIEPUMEHTAILHON paboThI
BlIajiceT HABBIKAMHU UCIIOJIb30BAHUS 3HAHUN U YMEHUH B

001acTH KOOPJIUHAIIMOHHOW XUMHU B TPaKTHUECKON

OEATEIbHOCTH
WIIK-4.2. Omnpegenser o007acTd BO3MOXHOTO | 3HAET obnactu BO3MOXKHOTO MIPUMEHEHUS
NPUMEHEHUS  Pa3jIMyYHBIX COCTMHCHUN 1 | KOOPJAMHALIMOHHBIX COEIMHEHUI
MaTepHajIoB B 3aBUCUMOCTHU OT UX CBOMCTB YMEET UCIOJb30BaTh Ha NPAKTHKE TEOPETHUYECKHE 3HAHUS
JUTS ONpEACTICHUsT O0JIACTH MPUMEHEHUSI KOOPINHAIIMOHHBIX
COCIUHECHUMN

BJIaJICET  MPAKTUYECKUMHM  IPUEMaMHM  HCIOJIb30BAHMS
MEXIUCIUIIIIMHAPHBIX 3HAHWUW I OTpeJieNieHus 00JacTH
MIPUMEHEHHUs] KOOPJIMHAIIMOHHBIX COEIMHEHUN

2. CTpyKTYypa M coepKaHue TUCUMIITHHbI

2.1 Pacnipenesienre TpPyA0EéMKOCTH JUCHUILJIMHBI 10 BUAAM padoT

OO6mass TpynO0EMKOCTh JUCHUIUIUHBI cocTaBisgeT 5 3ad.ed. (180 wacoB), ux
pacrpejiesieHre 1o Buaam padboT MpeCTaBICHO B TaOuIIE.



Bun yueOHo# paboTh Bcero | Popma olyueHus
4aCoOB O4yHas
3 4
CeMecTp |ceMecTp
(qace1) | ("achl)
KonrakTHasi paboTa, B TOM YHCJIe: 1244 72,2 52,2
AyAUTOPHBIE 3aHATHS (BCEro): 118 68 50
3aHATHSA JIEKIIUOHHOIO TUIIA 50 34 16
JlabopaTopHbIe 3aHATHS 68 34 34
NPaKTUYCCKHUE 3aHATHS - - -
CEMHUHAPCKHE 3aHITHS - - -
Nuas koHTaKTHas padora:
KonTpons camocrositensHoi pabotsl (KCP) 6 4 2
[TpomexxyTounast arrecranus (MKP) 0,4 0,2 0,2
CamocrosiTe/ibHasi paboTa, B TOM YHCJIe: 55,6 35,8 19,8
Kypcosas paboma - - -
Ilpopabomka yuebnoeo (meopemuueckozo) mamepuaia 28 18 10
Buvinonanenue unousuoyanvHruix 3a0anuii (n0020mosKa
coobwenull, npeseHmayuil) i i i
Pechepam - - -
IToaroToBKa K TEKyIieMy KOHTPOJIIO 27,6 17,8 9,8
KoHTpoJb:
[ToaroToBka K 9K3aMeHY - - -
O0mas Tpy10eMKOCTh yac. 180 108 72
B TOM 4HcCJIe KOHTAKTHAs 124.4 72.2 52.2
pabora
3a4. eJ1 5 3 2

2.2 Conep:kaHue IMCUUINJIMHBI:

Pacnipenenenrie BUmoB yueOHOM paOOThl M MX TPYAOEMKOCTH MO pasieiam
JACHUTUINHBI.
Pa3znensl (TeMbl) AUCHUILIMHBI, U3y4aeMbl€ B 3 CEMECTPE (ounas gpopma)

KonnuectBo yacos

. AynuTtopHas BreayauropHas
Ne | HammeHoBaHue pa3ienoB (Tem) Beero paboTa pabota
JI 113 JIP
1 2 3 4 5 6 7
1 OcCHOBHBIE TOHSTHSI XUMHH 23 6 ) 8 9

KOOPIMHAIIMOHHBIX COSTMHEHHIA
XnMuyeckas CBI3b B
2. 19 10 - - 9
KOOPIMHAIIMOHHBIX COSTUHEHUSIX
KommnnekcoobpazoBarenu u
JINTAHIbI
TepMoauHaMHuKa

pMOA 26,8 8 - 10 8.8
KOMILJIEKCOOOPa30BaHUS

Hmoeco no oucyuniune: 103,8 34 - 34 35,8

35 10 - 16 9




Kountposb camocTosiTenbHOM
pabotsl (KCP)
[IpomexxyTouHnas arrecrauus
(MKP)

[ToaroroBka K TeKyuemy
KOHTPOJIIO

0,2

O0wwas TpPyI10EMKOCTD O JUCLU-
Py 108

IIJIMHC

Pazpenbl (TeMbl) TUCHMIUIMHBI, H3ydaeMble B 4 ceMecCTpe (ounas gopma)

KomangecTBo yacos

No | HaumenoBanue pa3aenoB (TeM) AymuTopHas Brieay 1uTopHas
Bcero paboTa pabora
JI 113 JIP
1 2 3 4 5 6 7
CuHTE3 U peaKIMoOHHas
5. |cmocoOHOCTH KOOPIMHAMOHHBIX 26 4 - 16 6
COCTUHEHUN
6. qDI/I3I/IKO=XI/IMI/I‘I€CIfI/Ie METO/IbI B 26 5 ) 14 5
KOOPJIMHAIIMOHHOW XMMUHU
7 [TpuknamHbIe acCTIEKTHl XUMUHU § 178 6 i 4 7.8
KOOPJIMHAIIMOHHBIX COSMHEHUN
Hmoeo no oucyuniune: 69,8 16 . 34 19,8
KoHTpoisib caMmocTosSTENBHOM
pabotsl (KCP) 2
[IpomexyTouHas aTTecTalus
(MKP) 0.2
[ToaroroBka k TeKyemy
KOHTPOJIIO i
OO61mas TpyA0eMKOCTh 1O JUCITH- 108

IIJIMHE

[Tpumeuanue: JI — nexuuu, 113 — npakTrueckue 3anatus / ceMuHapsl, JIP — mabopatopHele 3aHATHS,
CPC — camocrosiTenbHas paboTa CTyAeHTa

2.3 Coaep:xkanue pa3aesioB (TeM) TMCUMILIUHBI:

2.3.1 3angaTHA JeKIUOHHOT0 THIIA

HaunmenoBanue pasnena dopma TEKyIIEero

Ne Conepxanue pazaeina (TeMbl
(Tembl) AP pasnena ( ) KOHTPOJISI
1 2 3 4
1. Kpatkas uctopust pa3BuTHsI XUMHU YcTHBIl onpoc

KOOPJIUHAIIMOHHBIX coequHeHu. O01mue
CBEICHUSI U ITOHATHS O
KOOPJUHAIIMOHHBIX COETUHEHUSIX.
IleHTpanbHBIi aTOM —
KOMILJIEKCOO0OPA30BaTENb, JIUTAHIBI,

OCHOBHBIE TOHATUA XUMUH
KOOpAMHAIMOHHBIX
COEeIMHEHUN




BHYTPEHHS U BHELIHSAS
KoopauHaroHHbIe cheprl. CTeneHb
OKHCJICHUSI U KOOPJAUHALIMOHHOE YHCIIO
LIEHTPAJIbHBIX HOHOB. JIeHTaTHOCTH
nurangoB. Knaccudukanus u npaBuia
HOMEHKJIATypbl KOOPIMHAITMOHHBIX
coequHEHMH. JleTanbHbBIE, IOIHBIC U
COKpalieHHbIe (HOPMYJIIbI
KOOPJMHALMOHHBIX COCIMHEHUN.
N3oMepus KOMITJIEKCHBIX COCTMHEHUM:
ruJpaTHas, HOHU3alMOHHAs,
KOOpJAMHAIIMOHHAS (B T.4.
KOOPJAMHAIIMOHHAS TOJIUMEPHSI),

CTPYKTYpHasi, ©30MEpHs CBSI3H,
r€OMETpPUYECKast, ONTUYECKAS U
KoH(popManmoHHas. Briusaue tuma
I/ISOMCpI/II/I KOOpI[I/IHaIII/IOHHOFO
COCIMHEHHS Ha eT0 (U3HKO-XUMHYCCKHE
CBOMCTBA.

XuMH4eckas CBI3b B
KOOPAMHALIMOHHBIX
COETUHEHUSIX

MonenbHble TOIXO0IbI K 0OBSICHEHUIO
[1apaMeTPOB XUMUYECKOTI'O CBS3bIBAHUSI B
KOOPJAMHALIMOHHBIX COEIUMHEHUSIX.
DNEeKTPOCTaTUUECKUM MTOAX0/I: MOJIETh
MYJIbTHUIIOJIBHBIX B3AUMOJEHCTBUM U
KOHLENIUS 3JIEKTPOHENUTPATILHOCTH.
Teopus KpUCTAIIIMYECKOTO TOJIA.
OObscHEHNE CIEKTPATIBHBIX U
MAarHUTHBIX CBOKWCTB KOMILIEKCOB.
[TpoGema cTabUIU3auu COCTOSTHHM
OKHCJICHHSI KOMILJIEKCOOOpa3oBaTeseH.
Dddext Ana-Temnepa. Meton
BAJICHTHBIX CBsA3ed. Hu3ko- n
BBICOKOCITMHOBBIE KOMIUIEKCHI. BHYTpH-
Y BHEITHEOPOUTATbHBIE KOMILIEKCHI.
Teopust mosst TMra"10B Kak pa3BUTHE
TEOPHUH KPUCTALITUYECKOTO TOJIA.
AHanu3 BO3MOXHOCTEW U OTpaHUYEHUN
MIPUMEHEHHUSI TOJX0I0B K OITUCAHUIO
XUMHUYECKOHN CBSA3U B KOMITJIEKCHBIX
YacTUIAX.

YcTHbI onpoc

KommnekcoobpazoBarenu u
JIMTaHTI

O0630pHBIIT aHATN3
KOMIIJIEKCOOOPa3yIOIIuX CBONCTB
XUMHYECKHUX DJIEMEHTOB: 3HAUCHUS
KOOPIUHAIIMOHHBIX YHCETI, XapaKTepHBIE
JIUTAH]IBI, YCTOMNYHBOCTH ¥ TEOMETPHS
KOMILIEKCOB, Han0oJIee afeKBaTHEIE
MOJICTT CTPOCHHS KOMITJICKCOB.

OO6mmas kmaccuguKalus JUraHaoB.
JIuraH eI MOJIEKYJISIPHBIX KOMIUICKCOB:
aTOMBI, HOHBI, JUTOMO-, IIOJIUTOMO- U
reTeposiIepHbIC HEOPTaHUICSCKUE
MOJIEKYJIbl, OPTAHUYECKUE COSAMHECHHSI.

YcTHBIN onpoc




AMOMICHTaTHOCTD JIUTAHOB. XeIaTHbIC
JUTaH/IbI, TOHATHE O XEIaTHOM U
noyimxenataom dddexrax.
MaxpoIKINYeCKHEe JTUTAH I, KX
KIaccupukanus no AmumMupckomy.
Makponuximueckuit a3gdekt. Jluranapt
KOMIUJICKCOB ¢ MHOTOIICHTPOBBIMU
KOOPJAMHAIIMOHHBIMU CBSI3sIMH. JIUTaH b1
TTU- U TIOJIUSZICPHBIX KOMIUIEKCOB.
Modnekyibl pacTBOPHUTENICH KaK JTUTaHIbl
COJIbBATOKOMILJICKCOB.

TepmoanHamuka
KOMILIEKCO0Opa30BaHus

TepMoanHaMUUECKHE XapaKTEPUCTUKU
peakIuii KOMIIEKCO0Opa3oBaHMs, UX
B3aUMOCBA3b. KOHCTaHTBI yCTONYMBOCTH
KOOPJMHAIIMOHHBIX COCIMHEHUN.
PacueTsl paBHOBECHIT
KOMILIEKCO00pa3oBaHus. OCHOBHBIE
(hakTOpbI, BIUSIONIAE HA YCTOMYUBOCTh
KoMIUIEKCOB. Psia UpBuHra-yunbamca
JUISL U30XOPHO-U303apsAHBIX HOHOB.
3aKOHOMEPHOCTH U3MEHEHUS
MOCJIEIOBATCILHBIX KOHCTAHT
YCTOWYMBOCTH (CTaTUCTUYECKAS U
"XuMH4YecKas' KOMIIOHCHTEI, BIMSHHUE
MPUPOJIBI JIUTAH]1a, CIIMHOBOTO
COCTOSIHMSI, THOPHIU3AINN ).
TepMoauHaMuKka XeJIaTHOro,
MOJMXENATHOTO U MAKPOUUKINYECKOTO
a¢dexToB. BnusHue pactBopUTENs Kak
Cpeabl U XUMUYECKOrO peareHTa Ha
KOMIUIEKCOOOpa3oBaHue.

YceTHBIN onpoc

CuHTe3 U peakimoHHas
CIIOCOOHOCTh
KOOPAMHAIIMOHHBIX
COE€IUHEHMI

Crparerusi CHHTE3a KOOPIUHAIIMOHHBIX
coeauHeHui. IIpsmMble 1 KOCBEHHBIE
MyTH CUHTE3a. TepMOJIMHAMUYECKH U
KUHETUYECKU KOHTPOJIUPYEMBIE PEAKIIUU
cuHte3a. [Ipumepsl cuHTE3a
KOOPJAMHALIMOHHBIX COEIMHEHUN C
MOHOJICHTATHBIMH, XCIATHBEIMH U
MaKpOLUUKIMYECKUMU JTUTaHIaMH.
Oco0eHHOCTH CUHTE3a OIS AEPHBIX
coeuHeHn. TeMmnIaTHBIM CUHTE3
KOMIIJICKCHBIX YacTUIl. MeTObI CHHTE3a,
CBSI3aHHBIE C 3aMOPAKUBAHUEM
PaBHOBECHI KOMIUIEKCOOOPa30BaHMS.
OKHCICHNE I BOCCTAHOBJICHHUE
JIOMUHHUPYIOIIETO KOMIIJIEKCA B CUCTEME
KOMIUIEKCHBIX yacTull. Kiaccudukamnus
peaKInii KOMIUIEKCHBIX YaCTHII.
dopmanbHas KHUHETUKA ONUCAHUS
peakuuii. [TonsiTie 0 KMHETUYECKOM
YCTOWYHMBOCTH KOOPAMHAIIMOHHBIX

YcTHBII onpoc




COEAMHEHUI. MexaHu3Mbl peaKLuil
3aMenieHus JIUraaoB. I QexTr TpaHc-
BIIUSTHUS B KBaJIPaTHBIX U
OKTadIpMYECKUX KOMIUIEKCAX.

DU3NKO-XUMHYECKHE
MCTOJBI B KOOpHHHaHHOHHOﬁ
XUMHUHU

OO6mmas crparerust npuMeHeHus (pU3nuKo-
XUMHUYECKHX METOJIOB B
KOOPJIUHAIIMOHHON XUMUH.
JudpaKIMOHHBIE METOIBI
(pentrenorpadwusi, sneKTpoHOrpadus,
HeHUTpoHOrpadus).
Crnekrpockonuueckue MeTo bl (AMP,
OIIP, SAKP, KP, y-pe3onancHasl,
abcopOLMOHHAs B IMPOKOM JIMAIa30He
JUIMH BOJIH (0T Y@ 110 paano4acToOTHOM
U Ap.). DIEKTPOXUMUYECKHE METO/IbI
(moTeHnMoMeTpus, mossiporpadus).
DKCTpPaKLUOHHBIE METO/IBI.
Kanopumerpuueckue METObL, B T.4U.
METO/Ibl TEPMHYECKOT0 aHAJIN3A.
HccnenoBanus pacCTBOPUMOCTH.
HNonoobMeHHbIE METO/IBI.
KoMmnbroTepHoe MOJAEIMPOBAHKE.

YcrHblii onpoc

IIpuknagHpie aCIEKTHI
XUMHUHU KOOpI[I/IHaHI/IOHHI)IX
COEeIMHEHUN

KoopauHnaryionHslie coeTnHEeHUs B
KUBBIX opranu3max. [loHsTue o
OMOKOOPIMHAIIMOHHOM XHUMUH.
bukomriekcs! 1 OMOKIIaCTEPHI.
buokoMmIuIekcs ¢ aHHOHAMU
HEOPTraHUYECKUX KUCIIOT.
BrokoMIIIeKCh ¢ aMHHOKHCIIOTAMH U
OenkamMu. BUOKOMILIIEKCHI ¢
nopdupuHamu. TOKCUYHOCTH METAJIIIOB:
POJIb KOMILIEKCOOOPa30BaHus.
OcCHOBHBIE acTIeKThl TPUMEHEHUS
KOOPIUHAIIMOHHBIX COCTMHCHHIM.
KomMriekcHbie coeTMHEHUS TUIaTUHBI
KaK MPOTUBOOITYXOJIEBHIE TIPETapaThI.
Matepuaisl Ha OCHOBE KOMILJIEKCHBIX
COEIMHEHNHN: TIOMUHECIIEHTHEIE,
MarHuTHbIE, POTOXPOMHBIE U TIP.
KoMITIeKChI B TalTbBAHOTEXHUKE,
AHAIUTUYCCKOM XUMHH U Jp. 00TaCTAX.

YeTHBIR onpoc




2.3.2 3aHATHS CEMHUHAPCKOr0 THINA MNPAKTHYEeCKHe / CeMHHAPCKHe
3aHATHS/ 1a00paTOpHbIe padoThI)

Dopma
No TemaTuka 3aHATHI/pabOT mexyue2o
KOHMPOJIs
1 2 3
1. |JIa6. padora: O0mue CBOCTBa KOOPIUHAIIMOHHBIX COSTUHEHHI. JIP
2. |JIa6. padora: Jlab. padora: KoopauHalMOHHbBIE COSIMHEHUS S- U P- JIP
3JIEMEHTOB.
3. |JIa6. padora: KomiuiekcHble coequHeHUs 0-3JIEMEHTOB. JIP
4. |JIab. pa6ora: KoMIUieKCHbIE COETMHEHUH C pa3IMYHBIMU THUIIAMU JIUTAH]IOB. JIP
5. |JIad. pa6ora: [IpoyHOCTh KOMIUICKCHBIX COSAMHEHUH. JIP
6. |JIab. padora: OmnpeneneHre TEPMOJUHAMUYECKUX TapaMeTPOB PeaKIuit JIP
KOMILIEKCOOOpa30BaHUsI.
7. |JIad. pa6oTa: MeToIbl CHHTE3a KOOPAUHAIIMOHHBIX COSAMHEHUH. JIP
8. |JIab. pabora: PeakiimoHHast CltOCOOHOCTh KOOPAMHAITMOHHBIX COCTMHCHHH. JIP
9. |JIa6. pab6ota: [[BeTHOCTh KOMITJICKCHBIX COCTUHCHHIA. JIP
10. |JIao. padora: VcciienoBanre KOMIIEKCOOOPa30BaHUS METOIOM JIP
MOTEHIIUOMETPHUHU.
11. |JIa6. padoTa: ViccrienmoBanrue KOMILUIEKCOOOPa30BaHUS METOIOM JIP
3JEKTPOHHOU CIIEKTPOCKOIHH.
12. |JIa6. padora: [IprMeHeHe KOMIUIEKCHBIX COeTMHEHUH JIP
2.3.3 [IlpumepHasi TeMAaTHKA KypPCOBBIX PadoT (IPOEKTOB)
KypcoBbie paboThl — HE TPEAYCMOTPEHBI
24 Ilepeyennb Y4eOHO-MeTOANYeCKOr0 odecnieyeHust ISt

CAMOCTOAITEIbHOI Pad0THI 00y4aIOUIUXCS M0 JMCHHUIIMHE (MOAYJII0)

[lepeuyenp yueOHO-METOIMUECKOT0 00ecTieueH s TUCIUILIMHBI 110
Ne Bun CPC BBITMIOJTHEHUIO CAMOCTOSATEIbHONU padoThI
1 2 3
1 | IIpopabotka yyeOHOTO
(TEOpeTHUECKOro) 1. Kucenes, FO0.M. Xumusi KOOpJJMHALMOHHBIX COEIMHEHHUH B 2 U.
Marepuaia Yacte 1. : yuyeOHMK U TMpakTUKyM [uisi OakanaBpuata U
maructpatypsl / KO.M. Kucenes. — M.: MU3natensctBo HOpaiir,
2018. — 439 c. — (Cepusi: bakamaBp m Maructp. AKaJeMHYECKUI




kypc). — ISBN 978-5-534-02960-4. — Pexum gocryna:
https://biblio-online.ru/book/CA816A98-1F89-4B19-AAEQ-
7C7AE5C14DBF/himiya-koordinacionnyh-soedineniy-v-2-ch-chast-
1
2. Kucenes, FO.M. XuMus KoopAMHAITMOHHBIX COCTMHEHHUH B 2 4.
Yacts 2. : yueOHHMK U IPAKTUKYM Ui OakaiaBpuata u
maructparypsl / FO.M. Kucenes. — M.: U3gatenbctBo FOpaiit,
2018. — 229 c. — (Cepusi: bakanaBp u Mmaructp. AKajeMU4eCKUA
Kypc). — ISBN 978-5-534-02962-8. — Pexxum gocTyma:
https://biblio-online.ru/book/29B623B4-9585-4AE3-B588-
D309512FB4BF/himiya-koordinacionnyh-soedineniy-v-2-ch-chast-
2
3. Heymaunna, JI. K. XumMusi KOOpJMHALMOHHBIX COEIWHEHHH :
ydeOHOe mocoOue i akaaemuueckoro OakamaBpuarta / JI. K.
Heynaunna, H. B. Jlakuza. — M. : U3garenscTtBo IOpaiit, 2018. —
123 ¢. — (Cepwus : Yuusepcutetsl Poccun). — ISBN 978-5-534-
05861-1. — Pexum JOCTyTa : www.biblio-
online.ru/book/E339FDAA-B98F-47A7-8CB9-28C4D6B4D56F

4. Metoauyeckre peKOMEHJAIMU K OpraHu3alluu ay IMTOPHOU U
BHEAYUTOPHOM (CaMOCTOATEIbHO#) pabOThI CTYACHTOB:
Metonudeckue ykazanus / coct. T.I1. Cropoxenko, T.b. I[lounHoK,

A.B. becnanos, H.B. Jlo3a. — Kpacnonap: Ky6auckuii roc. yH-T,
2018. 89 c.

2. |IlomroroBka K TEKyIIeMy
KOHTPOJTIO

1. Heynauuna, JI. K. Xumus KOOpAMHAaLlMOHHBIX COEAMHEHUN :
ydyebHoe mocobue g akagemuueckoro Oaxamaspuara / JI. K.
Heynaunna, H. B. Jlakuza. — M. : U3garenscTtBo IOpaiit, 2018. —
123 ¢. — (Cepus : Yuusepcutetsl Poccun). — ISBN 978-5-534-
05861-1. — Pexum JOCTyTa : www.biblio-
online.ru/book/E339FDAA-B98F-47A7-8CB9-28C4D6B4D56F

2. MeToauvecke peKOMEH/IalliN K OpTraHU3aIuy ayIUTOPHON U
BHEAyAUTOPHOM (CaMOCTOSTENBHON) paOOThI CTYIEHTOB:
Meroandeckue ykazanus / coct. T.I1. Ctopoxenko, T.b. IlounHok,
A.B. becnanos, H.B. Jlo3a. — Kpacnonap: Ky0anckwuii roc. yH-T,
2018. 89 c.

Y4ebHO-MeTOANUEeCKIE MAaTEPHUAITBI ISl CAMOCTOSTENIbHON pab0Thl 00YUaIOIINUXCS U3
YHUCJia UHBAJIMJIOB U JIUI] C OTPAaHUYEHHBIMHU BO3MOXXHOCTAMH 370poBhs (OB3)
MPEIOCTABISAIOTCS B (POpMaX, aAANTUPOBAHHBIX K OTPAHUYECHHSIM UX 310POBbS U

BOCIIPUATHUS UH(DOPMAITIH:

JIist an ¢ HapyIIEHUsIMU 3pEHMS:

— B IIeYaTHOM (popMe yBENMUYEHHBIM HIPU(TOM,
— B (popMe JIEKTPOHHOTO TIOKYMEHTA.

JIist Tan ¢ HapyIIEHUsIMHA CITyXa:

— B IeyaTtHou popme,

— B (pOopMe IIEKTPOHHOT'O JOKYMEHTA.
Jljis U1 ¢ HapyIIeHUSIMH OTIOPHO-JBUTAaTEIBHOTO arnapara:

— B TIe4aTHOM (popme,

— B (pOopMe DIIEKTPOHHOT'O JOKYMEHTA.



https://biblio-online.ru/book/CA816A98-1F89-4B19-AAE0-7C7AE5C14DBF/himiya-koordinacionnyh-soedineniy-v-2-ch-chast-1
https://biblio-online.ru/book/CA816A98-1F89-4B19-AAE0-7C7AE5C14DBF/himiya-koordinacionnyh-soedineniy-v-2-ch-chast-1
https://biblio-online.ru/book/CA816A98-1F89-4B19-AAE0-7C7AE5C14DBF/himiya-koordinacionnyh-soedineniy-v-2-ch-chast-1
https://biblio-online.ru/book/29B623B4-9585-4AE3-B588-D309512FB4BF/himiya-koordinacionnyh-soedineniy-v-2-ch-chast-2
https://biblio-online.ru/book/29B623B4-9585-4AE3-B588-D309512FB4BF/himiya-koordinacionnyh-soedineniy-v-2-ch-chast-2
https://biblio-online.ru/book/29B623B4-9585-4AE3-B588-D309512FB4BF/himiya-koordinacionnyh-soedineniy-v-2-ch-chast-2
http://www.biblio-online.ru/book/E339FDAA-B98F-47A7-8CB9-28C4D6B4D56F
http://www.biblio-online.ru/book/E339FDAA-B98F-47A7-8CB9-28C4D6B4D56F
http://www.biblio-online.ru/book/E339FDAA-B98F-47A7-8CB9-28C4D6B4D56F
http://www.biblio-online.ru/book/E339FDAA-B98F-47A7-8CB9-28C4D6B4D56F

JlaHHBIN MMepeYeHb MOXKET OBITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHTCHTA
00y4Jarommxcs.

3. O0pa3oBare/ibHbIE TEXHOJIOTUH

B xoze m3ydeHus AMCUUIUIMHBI MPEIYCMOTPEHO HCIIOJIB30BAHHUE CIICTYIOIINX
00pa3oBaTEeNLHBIX TEXHOJOTHA: METOJ MPOOJIEMHOrO W3JIOKEHHS MaTepuana;
CaMOCTOSITENIbHOE UYTECHHWE CTYJACHTAaMH YYeOHO-METOJWYSCKOM U  CIIPaBOYHOU
JUTEPAaTypbl W TOCICAYIONmEH CBOOOMAHON TUCKYCCHH 10 OCBOCHHOMY WMH
MaTepualy; HCIOJIb30BaHNUE, WJUIIOCTPATUBHBIX BHICOMATCPUATIOB C IOMOIIBIO
MYJBTUMEANHHOTO 000pYyIOBaHHs. TEXHOJOTUU JUIHOCTHO-OPUCHTHPOBAHHOTO
OoOy4YeHHs, TIO3BOJISIONIME  CO3JlaBaTh  HMHIUBHAyalbHbIC  00pa30BaTEIIbHBIC
TEXHOJIOTHH.

KoMIIeTeHTHOCTHBI ~ TIOJIXOJT B  paMKaxX MPenoJaBaHus  JAUCIHILTAHBI
pealln3yeTcsl B MCIIOJIb30BAHHHM WHTCPAKTHBHBIX TEXHOJOTHMH W aKTUBHBIX METOJIOB
(mpobGnemHast Jieknus, paboTa B MajbIX TPyIax) B COYCTAHHHM C BHEAYJAMTOPHOU
paboToi.

NHubopMannoHHbIE TEXHOJOTHH, MPUMCHICMbIC MPU U3YUYCHUH AUCIUILTHHBL:
UCTIONIb30BaHNE WH(GOPMAIMOHHBIX PECYpPCOB, JOCTYIHBIX B HH(POPMAIMOHHO-
TEJICKOMMYHUKAIIMOHHON ceTn IHTepHeT.

AnanTtuBHBIE 00pa30BaTEIIbHBIE TEXHOJIOTHH, MPUMEHSEMBIC NMPU W3YUCHHU
JUCIMIUIMHBI  — JUIA  JIMI] C OrPAaHWYCHHBIMH  BO3MOYKHOCTSMH  370POBbSI
IPEeIyCMOTPEHA OpraHU3allis KOHCYJbTAIlM C HCIIOJIB30BAHHEM DJICKTPOHHOU
TIOYTHI.

4. OueHoO4YHbIEe CpPeACTBA I TEKYUIero KOHTPOJIA YCIHEeBAeMOCTH M
NMPOMeKYTOUYHOI aTTecTalnu

OrneHOYHBIE  CpencTBa  MpeAHA3HAYEHBI 11 KOHTPOIS H  OIEHKH
00pa30BaTeNbHBIX JOCTHKEHUN OOYy4YaroIMXCs, OCBOMBIIUX IMPOTPAMMy Y4YEOHOU
JTUCIUTUTMHBI « XUMUS KOOPAMHAIIMOHHBIX COSIMHEHUI.

@DOHJT OIEHOYHBIX CPEJCTB BKIIOYAET KOHTPOJIbHBIC MaTepuaibl s
MPOBEICHUS] TEKYILIero KOHTPoJs B (opMe YyCTHOTO OmNpoca U OTYETOB IIO
nabopaTopHbIM paboTaM W NMPOMEKYTOYHOH aTTecTauMud B (OpMe BOMPOCOB K
3ayeTy.

CTpykTypa OLEHOYHBIX CPeICTB /Jf TeKylled M INPOMeXKYTOYHOM
arrecTauuu

Kon n HanmMeHoBaHue
UH/IMKATOpa
(B cootBeTcTBHH C 1. 1.4)

HanMmeHOBaHME OLIEHOYHOTO CPEJICTBA
IIpomesxyTouHast
aTTecTalus

Ne
1/

PesynpraTel 06ydeHus

(B cooTBeTcTBUH C 1. 1.4) Texymuid KOHTPOJIb

VYcTHBIi onpoc Bomnpoc Ha 3auete

HIIK-1.1. OcymectBasier
CTaHAApTHBIE  Olepanun
o npeaaaraeéMbIMm
METOIUKAM,
HampaBJICHHBIC Ha
MOJTy4YeHUE u
HCCIIEOBAaHKE

3HA€T OCHOBHLBIC TCOpI/II/I
CTPOCHHMSI
KOOPAUHALIMOHHBIX
COETMHEHHUH

yMeEEeT HCII0JIb30BaTh
COBpEMEHHBIE (HU3NKO-
XUMHUYECKHE TOAXOBI,

JlabopaTopHast paboTa

BOl'[pOC Ha 3a4€TC




XUMHUYECKUX COEIAUHEHMI
pa3IMuyHON MpHUPOABI U

MNpUueMbl U MCTOIbI IJId

HA3yYCHUS
MaTEPHUAJIOB Ha UX OCHOBE | ocobeHHOCTeH
MpOTEKaHUd  peakuui
KOMIUIEKCHBIX YaCTHIL
BIIAJIEET OCHOBHBIMH | Jlaboparopnas pabora Bomnpoc Ha 3auete
METOJAUKAaMU CHUHTE3a U
HCCIIEJOBAHNSA
KOOPIVHAITMOHHBIX
COCIMHEHUI
3HaeT TEOpETUYECKUE | Y CTHBIN OIpocC Bompoc Ha 3auere
ACTIEKTHI CHHTE3a W
OCHOBBI METOJIOB
UCCIIeI0BaHUS
KOOPAMHAIIMOHHBIX
COCIMHEHUI
yMeeT anupoBats | Jlaboparopnas pabora Bomnpoc Ha 3auete
WIIK-1.2. BriOupaer | xuMuueckui
OIITUMAJIbHBIC OKCIICPUMCEHT,
nmabopaTopHble  METOAb! | (JOPMHPOBATH  HAYYHBIH
MOy dIeHHS u | moaxon K BBIOODPY
HCCIIEJOBAaHMS METOJIOB ~ CHHTE3a U
XMUMHYCCKUX COCIMHEHHH | HCCIeIOBaHMA
PasIUYHON TPHUPOABI M | KOMIUIEKCHBIX
MaTepHaJioB Ha NX OCHOBE | COEAMHECHHUH
BIazeeT npuemamu | JlaboparopHas pabota Bompoc Ha 3auere
BBIOOpA ONTUMAJIIBHBIX
YCIOBUH M IapaMETpOB
JUIA NOJIy4YCHUA )44
HCCIIeI0BaHUSA
KOMIIJICKCHBIX
COCIMHEHU I
UIIK-4.1. TIporHo3upyeT |3HaeT 00 UCHOJIB30BAHUM | Y CTHBINH OMPOC Bonpoc Ha 3auere
CBOMCTBA XUMHNYECCKUX KOOpZ[I/IHaHI/IOHHI)IX
COCAMHCHUM 1| coenuHeHUH B
MATCpHajoB  Ha  OCHOBC | pasnpugpix  00macTsax
AAAHHBIX 00 " | yenoBedeckoil KU3HI
XMMHYECKOM CTPOCHHUH
yMmeer HCIIOJIB30BaTh | JlaboparopHas paborta Bormpoc Ha 3auere
MOJIyYEHHBIE 3HaHUA
JUIs IIOCTAHOBKH,
IIPOBEICHUSA 51
HWHTEPITPETALIN
pe3yabTaToOB
3KCIEPUMEHTAIIHON
paboThI
BlIafieeT HaBblkamu | JlabopaTopHas paboTa Bomnpoc Ha 3auete

HWCIONb30BAHMUS 3HAHUMN
U YMEHUH B 00JIacTH
KOOPJMHAIIMOHHOU

XUMHUHU B IMPAKTUYECKOM

JESTEIIbHOCTH
NIIK-4.2. Ormpenensier | 3HaeT obnactu | YCTHBIH onpoc Bomnpoc Ha 3auere
obmacTu BO3MOYXHOTO | BO3MOYXHOTO TPUMEHEHHS
NPUMEHEHUS PA3JIMYHBIX | KOOPAMHALMOHHBIX
COoeIMHEHU I U | COEJIMHEHUMU
MaTepHuagoB B | yMeeT wucCHoib30BaTh Ha | JlaboparopHas pabota Bormpoc Ha 3auere

3aBUCUMOCTH  OT  HX
CBOWCTB

MPAaKTUKEC TCOPETUYCCKUEC
SHaHUA JJid ONPCACIICHUSA




obacTu MPUMEHCHUS
KOOPAMHAIIMOHHBIX
COEJIMHEHUU

BlameeT mpakTtuueckumu | JlaboparopHas pabora Bomnpoc Ha 3auete
MpUEMaMH HCIIOJIb30BAHHUS
MEKTUCIIMIUTHHAPHBIX
3HaHUH IS OTpEICICHUS
obiacti TIPUMEHECHHUS
KOOPAWHAIIHOHHBIX
COEIMHEHUH

TunoBble KOHTPOJIbHbIE 3aJaHWsI WM MHbIe MAaTepHaJibl, HEOOXOAUMBbIE JIsI
OLCHKHU 3HAHUN, YMEHHMH, HABBIKOB U (WIH) ONbITA JAeATEJIbLHOCTH,
XapaKTEePU3YyIOUIUX 3TANbl (POPMHUPOBAHUA KOMIIETEHUHH B MpoLecce 0CBOCHUSA
o0pa3oBaTeJIbHO POrpaMMbI:

Yemmuwtit onpoc
Komnerenuuu npoepsiemblie oneHOUYHbIM cpeacreom: IIK-1, ITK-4

Tema: «OCHOBHBIE NIOHATHS XHUMHH KOOPpANMHAIHOHHBIX COEHHHeHHﬁ))

1. Kpartkas uctopus pa3BUTHS XUMUU KOOPAUHAIIMOHHBIX COCTMHEHUH.

2. OOmue cBeeHUS U MOHIATHS O KOOPIUHAIIMOHHBIX COSTMHCHHSX.

3. llenTpanpHBIi aTOM — KOMIUIEKCOOOpa3oBaTelb, JIMTAHIBl, BHYTPCHHSS U
BHEIIHSS KOOPAUHAIIMOHHBIE C(epBl.

CrteneHb OKUCIICHUS U KOOPAUHAIIMOHHOE YKCIIO IIEHTPaJIbHBIX HOHOB.
JleHTaTHOCTh JIMTaHI0B.

Knaccudukaiys v nmpaBuia HOMEHKIATYPbI KOOPIMHAITMOHHBIX COSTUHECHUM.
JleTranbHbIe, TIOJTHBIC U COKPAIICHHBIC (POPMYJITBI KOOPIMHAITMOHHBIX COSTUHCHUM.
N3omepusi  KOMIUIEKCHBIX ~ COCIMHEHUMN:  THUApATHAs,  WOHU3AIMOHHAs,
KOOpAMHAIMOHHAS (B T.4. KOOPAWHAIMOHHAS TOJIUMEPHs), CTPYKTYpHasl, U30MEpus
CBSI3U, TEOMETPHUYECKasl, ONTUYECKass U KOHGOPMAIlUOHHAS.

9. BrnusHue THNAa HM30MEPUU KOOPJIWHAIIMOHHOTO COEAMHEHHS Ha ero (u3uko-
XUMHUYECKHE CBOMCTBA.

© N o g A

Tema: «XnMuueckasi CBsi3b B KOOPAMHAIIMOHHBIX COCIHHCHHUAX)>

1. MogenpHbIe TTOAXOABI K OOBSICHEHUIO MapaMEeTPOB XUMHUYECKOTO CBS3BIBAHUS B
KOOPIMHAIIMOHHBIX COCTMHCHUSX.

2. DIEeKTPOCTaTHYECKUH TOAXOM: MOJENTb MYJIbTHIONBHBIX B3aWUMOICHCTBUN U
KOHIICTIIINS YJICKTPOHEHTPATLHOCTH.

Teopus KpUCTATTMYECKOTO TIOJIS.

OOBsICHEHUE CTICKTPAIBHBIX M MAarHATHBIX CBOMCTB KOMILICKCOB.

[TpoGnema cTabunu3ay COCTOSTHUN OKUCTICHUSI KOMITIEKCOOOpa30BaTEIIeH.
Oddexr Ana-Tennepa.

MeTo/1 BaJICHTHBIX CBSI3EH.

Hu3ko0- 1 BHICOKOCTUHOBBIE KOMILJIEKCHI.

N Ok oW



9. BHyTpu- 1 BHEIIHEOPOUTATIBLHBIE KOMIUIEKCHI.

10. Teopus mosist TMraHAOB KaK pa3BUTHE TEOPUHU KPUCTATUIMYECKOTO MO,

11. AHanu3 BO3MOYKHOCTEM M OTpaHUYECHHI MPUMEHEHHUS MOAXOJ0B K OIMCAHUIO
XUMHUYECKOM CBSA3M B KOMIUIEKCHBIX YAaCTULAX.

Tema: «KomiuiekcooOpa3zoBaTesn M JUTAHAbI»

1. OO030pHBIH aHAIN3 KOMILICKCOOOPA3yIOIIMX CBOWCTB XHMHYCCKHX 3JICMEHTOB:
3HAUCHUS KOOPJIWHAIMOHHBIX 4YHCEI, XapaKTCPHBIC JIUTaHIbl, YCTOWYUBOCTH U
T€OMETPHUS KOMIUIEKCOB, HanOO0JIee aIeKBaTHBIC MOJIEITH CTPOCHUS KOMITJICKCOB.

2. OO6mas xknaccuuKaIys JATaHIO0B.

3. JluraHabl MOJEKYJSIPHBIX KOMILJICKCOB: aTOMBI, MOHBI, JWTOMO-, ITOJIATOMO- U
TeTepOsICPHBIC HEOPTaHUIECKUE MOJICKYJIbI, OPTAHHYECKUE COCTUHEHU.
AMOUICHTaTHOCTD JIMTAH/IOB.

XeJaTHBIC JIMTaH IbI, TOHATHE O XEJaTHOM M MOJIMXEIaTHOM (P eKTax.
MaxkponUKINIECKUE JTMTaHIbI, X KJIacCu(UKAIUS 1Mo SIuMupCcKoMy .
Makpouukaudeckuit 3¢ exT.

JIuraHpl KOMIUIEKCOB ¢ MHOTOIICHTPOBBIMU KOOPAMHAIIMOHHBIMU CBSI3SIMH.
JluraHp! q¥- U TOJTUSACPHBIX KOMIUICKCOB.

10 MoJiekyJbl pacTBOPUTENCH KaK JIMTAHIbI COTbBATOKOMITIICKCOB.

©oo~N O~

Tema: «TepMoanHAMHUKA KOMILIEKCOO0OPa30BaAHUSA»

1. TepMoamHamMuyeckue XapakTEPUCTHUKUA PEAKIHMN KOMIUIEKCOOOpa30BaHMs, HX
B3alMOCBSI3b.

KoHCTaHTBI yCTOWUYMBOCTA KOOPAMHALMOHHBIX COCIUHEHNM.

PacueTsl paBHOBECHIT KOMILIEKCOOOpa30BaHUSI.

OcHoBHBIE (PAKTOPHI, BIUSIONUE HA YCTOWYMBOCTH KOMIUIEKCOB.

Psn UpBunra-YunbsaMmca 11t ©30XOPHO-U303apsIHBIX HOHOB.

3aKOHOMEPHOCTH M3MEHEHUS TOCIEA0BATEIbHBIX KOHCTAHT YCTOMYMBOCTH
(ctatuctuueckass W "XUMHUYECKass" KOMIIOHEHTBI, BJIMSHUE NPUPOJLI JUTaHA,
CIIMHOBOT'O COCTOSIHUS, THOPUIU3AIINN ).

7. TepMoauHaMHKa XeJIaTHOTO, MOJUXEJIATHOTO U MAKPOIUKINYECKOTro d(PHEeKTOBR.
8. Bmusame pacTtBOopuTenas KaK Cpeabl W XMMHYECKOTO  peareHTa Ha
KOMILIEKCOOOpa30BaHuUE.

OOk wn

Tema: «CuHTE3 H PCaKIUOHHAaA CIOCOOHOCThH KOOPAMHAIIMOHHBIX

COeJUHEHUuMN»

1. Crparerust cMHTE3a KOOPAUHAIIMOHHBIX COCIUHEHUM.

2. IlpsiMble 1 KOCBEHHBIE ITyTH CUHTE3A.

3. TepmoauHaMUYeCKH U KHHETHYECKU KOHTPOJIUPYEMbIE PEAKIIUU CUHTE3A.

4, Tlpumepbl CHUHTE3a KOOPJAMHAIIMOHHBIX COEIWHEHUHW C MOHOJICHTAaTHBIMU,

XCIAaTHBIMHU U MAKPOLUMKIIMICCKUMHU JIMT'aHIaMMH.



5. Oco0eHHOCTH CHHTE3a MOJUSACPHBIX COSTUHEHUM.

6. TemmaTHblil CHHTE3 KOMILIEKCHBIX YACTHII.

7. Metonbl CHUHTE3A, CBSI3aHHBIC c 3aMOpaKUBaHUEM paBHOBECUH
KOMITJIEKCOOOpa30BaHMsI.

8. OxwucneHue wWIM BOCCTAHOBJIICHHE JIOMHHHPYIOIIETO KOMIUIEKCA B CHCTEME
KOMIUJIEKCHBIX YaCTHII.

9. Knaccuduxarms peaknii KOMIUIEKCHBIX YaCTHII.

10. dopmanbHas KHHETHKA OTMCAHUS PEaKIUil.

11. TloHsiTHE O KUHETUYECKOW YCTOMUYMBOCTH KOOPIMHAIIMOHHBIX COCTMHEHH .

12. MexaHu3Mbl peakiifii 3aMeleHus JTUTa0B.

13. Db dexTh TpaHC-BIUSHUSA B KBAJIPATHBIX M OKTA3IPUUYECKUX KOMILIEKCAX.

Tema: «DU3UKO-XMMHUYECKHE METOAbI B KOOPAMHANUOHHOM XUMUID)

1. OOmas  crTparerus  TpUMEHEHUS  (PUBUKO-XMMUYECKHX  METOJIOB B
KOOPAMHAIMOHHON XUMUHU.

2. JludpakuuoHHbIE METO/IbI (pentrenorpadus, AeKTpoHOrpadus,
HEUTpoHOTrpadus).

3. Crnexrpockommueckue wmeroasl (SAMP, OIIP, SKP, KP, y-pe3onanchas,
a0CcopOIMOHHAS B IIMPOKOM JWaria3oHe JJIWH BOJH (0T Y@ 110 paJiuo4acTOTHON U
Ap.).

. DIEKTPOXUMHUYECKHE METOIbI (IOTEHIMOMETPHSL, MOJsIporpadusi).
DKCTPAKIMOHHBIE METO/IBI.

Kanopumerpruueckue METObI, B T.4. METOJbl TEPMUYECKOTO AHAIIHN3A.
HccnenoBanns paCTBOPUMOCTH.

HNoHoOOMEHHBIE METO/TBI.

KomrmbroTrepHOE MOAETUPOBAHUE.

©oo~N O~

Tema: «HpI/IKJ'IaIlHI)Ie ACIIEeKThbI XUMHUH KOOPANHAIIUOHHBIX COeMHEHU N

1. KoopauHalinoHHBIE COSAUHEHUS B KUBBIX OpraHu3Max.

2. TlonsTue o OMOKOOPAMHAIIMOHHOM XUMHH. BUKOMIIIIEKCH B OMOKIIaCTEPHI.
brokoMIIIeKChl ¢ aHHOHAMU HEOPTaHUYECKUX KHCIIOT. BHOKOMIIIEKCHI ¢
aMUHOKHUCTIOTaMH 1 OeikaMu. brokomriuiekcs! ¢ mopduprunamu.

TOKCHYHOCTH METAJIOB: POJIb KOMILIEKCOOOPA30BaHUS.

OCHOBHBIC aCTIEKThI MPUMEHECHUSI KOOPAMHAIIMOHHBIX COSTUHEHUN.
KoMriekcHbIe COeTMHECHHMS TUTATUHBI KaK MPOTHBOOITYXOJIEBBIE TIPEIapaThl.
Marepuanbl Ha OCHOBE KOMIUICKCHBIX COCIWHCHHW: JIFOMHUHECIICHTHEIE,
MarHuTHBIC, (DOTOXPOMHBIC U TIP.

7. KoMIuiekchl B TaIbBaHOTEXHUKE, aHATUTUICCKON XMMHUH | JIp. 001aCTsIX.

o0k w



Kpurtepuu oneHku:

Kpurepuu

Ouenka

YpoBeHb

1) moaHOE pacKphITHE BOIPOCA;
2) yka3aHue TOYHBIX Ha3BaHUU U
OIIPE/ICIICHUM;

3) mpaBuibHas (OPMYITUPOBKA MOHITHI U

KaTEeTOpHi;

4) caMOCTOSITEILHOCTh OTBETA, YMEHHE
BBOJIUTh M UCIIOJIb30BaTh COOCTBEHHBIE
KJ1accupuKaIluyi U KBaupukammm,
aHAJIM3UPOBATh U JIeJIaTh COOCTBEHHBIC
BBIBO/JIBI 110 pAaCCMaTPUBAEMOU TEME;

5) UCIOIBL30BAHKE JOTOJHUTEILHOU
JUTEPATypPhl U UHBIX MAaTEPHAJIOB U JP.

«OTIINYHO»

MMOBBIIIICHHBIN
(MpOABUHYTHIN)
YPOBEHb

1) HETOCTATOYHO TOJTHOE, IO MHEHUIO
MIPETIOIaBaTEeNIsA, PACKPBITHE TEMBI;

2) HeCylIeCTBEHHBIEC OIITMOKHU B
OTIPEJICTICHUH TIOHATUI U KAaTETOPUM U T.
1., KapJMHAJIBHO HE MEHSIOIIUX CYTh
U3II0KCHHUS;

3) ucmnosib30BaHUE ycTapeBIlel yueOHOH
JUTEPATYPHI U APYTHX UCTOUHHUKOB.

«XOpOoUIo»

0a30BbIil YpPOBEHB

1) oTBET OoTpaxkaeT OOIIee HAPABIICHNE
W3JI0KCHHUS JICKITMOHHOTO MaTepraja u
MaTepHuaia COBPEMEHHBIX YICOHUKOB;
2) HaTM4#e TOCTATOYHOTO KOJTMYECTBA
HECYIIECTBEHHBIX WJIH OJHOW-IBYX
CYILIECTBEHHBIX OITUOOK B OTPEICICHUH
MOHSATUU U KaTETOPUH U T. IL.;

3) ucmnosib30BaHUE yCcTapeBIIel yaeOHOM
JUTEPATYPHI U APYTUX UCTOYHUKOB,;

4) HECTTIOCOOHOCTh OCBETUTH
po0JIeMaTHKy y4eOHON JUCIUIUTMHBI U

Ap.

«YIIOBJIETBOPUT
EIBHOY»

MTOPOTOBBIM
YPOBEHB

OTtuersl 10 J1a00paTOPHBLIM padoTam

Komnerennuu nposepsiemblie oneHouHbIM cpeacTeom: IIK-1, ITK-4

Ilepedyennb 1a060paTOPHBIX padoT

JIad. padora: Obmue cBOMCTBa KOOPAMHAIIMOHHBIX COSIMHEHUH.




JIad. padora: KoopauHamoOHHbIE COETMHEHUS S- U P-3JIEMEHTOB.

JIa6. padora: KommiekcHbie coerHeHNs 0-371€MEHTOB.

JIao0. paﬁoTa: KomriekcHblie COCIUHECHUU C Pa3jINYHbIMU TUIIAMHU JIMTAHIOB.

JIa6. padora: [I[poyHOCTh KOMIUIEKCHBIX COCTMHEHMUIA.

JIad. padora: OnpeneneHue TEpMOJAUNHAMUYECKUX TAPAMETPOB PEAKIIMIA
KOMILIEKCOOOpa30BaHUsI.

JIa0. pabdora: MeToasl CHHTE3a KOOPAMHALIUOHHBIX COCTMHEHU.

JIa6. pa6ora: PeakiimonHas crnocoOHOCTh KOOPAMHALMOHHBIX COCTMHEHUH.

JIa6. padora: [[BEeTHOCTh KOMIUIEKCHBIX COCIMHEHMUIA.

JIao0. paﬁoTa: HccnenoBanue KOMHHGKCOO6paSOBaHI/ISI MCTOAOM ITOTCHIHHUOMCTPHH.

Jlad. pabota: VccnenoBanrue KOMILIEKCOOOpa30BaHUSI METOIOM AJIEKTPOHHOM
CIIEKTPOCKOIIUHU.

JIa6. padora: [IpumeHeHNE KOMIIJIEKCHBIX COSAUHEHUN

Yka3aHusi K COCTaBJIEHHUIO OTYETOB O BHINOJHEHUH paGOTbl

Bce HEI6JII-O,ZICHI/IH H BBIBOJABI IIO BKCHepI/IMGHT&HBHOﬁ pa60Te CIICcaycCT

3aHOCUThH B pabouuil XypHaj, OTpaKaroUMi BCI0 padoTy ctyaeHTa. Ha o0moxke
WM Ha MEPBOM CTpaHUIE JKypHajla JIOJDKHBI OBITh HamucaHbl (haMuiIvs

CTyJI€HTa, €r0 WHHIMAIbl, HOMEp IPYNNbl U HAa3BaHWE IMPAKTUKyMa. 3alUCU B

JKypHAJC IMPpOU3BOAAT TOJIBKO YCPHUIIAMH, JJAKOHHUYHO, AKKYpPaTHoO,

HEIMOCPEACTBEHHO MOCIIE MPOBEAEHUS OIBITA. 3aMUCh TOJKHA COJIEPKATh:
1. JlaTy BbIIIOJIHEHUS paOOTHI.

Ha3zBanue TeMbl 1 Ha3BaHUE OIBITA

[TociienoBaTenbHOCTD MTPOBEACHUS ONEPALMA OIIBITA.

Onucanue yClIoBUN MPOBEACHUS OMBITA.

PucyHnoxk niam cxemy UCnosib3yemMoro npudopa.

YpaBHEHHS BCEX MPOUCXOAAIINX B OIBITAX PEAKIIHAM.

N3menenue OKpaCKH BCUICCTB, BLIACIICHNEC U XapPaKTCPp OCaiKa.

O N o a bk~ DN

Pacuetsi, mpoBoiMMbIE TIPY BBHITIOTHEHUH PAOOTHI.



9. OTBeThI HA IOCTABJICHHEIC B PYKOBOJACTBC BOIIPOCHI.

10. BeIBOEL.

Kpurepuu oueHku

Kpurepuu Ouenka YpoBeHb
Brnagenue  HaBbIKaMHM  IIJIAHUPOBAHMS, 3a4TEHO TIOBBIIICHHBIN
IIPOTHO3UPOBAHUSA 17} IIPOBEICHHUS (IpOJIBUHYTHIN)
XUMHUYECKOTO IKCIEPUMEHTa, 0€30MacHOM YPOBEHb
paboTel B XMMHYECKOH JsabopaTopuu;
BJIAJICHUE [puUeMaMu  pa3paboOTKU U
pean3anuu METOJOB CHHTE3a
KOOPIMHAMOHHBIX COEIMHEHMIA;
BJIAJCHUE  TEXHUKOM  SKCIEPUMEHTA,
npueMaMu  HU3MEpeHus  (PU3UYECKUX
BEIMYMH €  33JaHHOM  TOYHOCTBIO;
BJIAJCHUE  HaBblKaMuM  pabOTBl  Ha
npubopax, aHanM3a M HUHTEpIpETaUu
HOJIyYEHHBIX DKCIIEPUMEHTAJIbHBIX
pEe3yIbTaTOB.
Bianenune HaBBIKAMHU IIPOBEJICHHUS 3a4TEHO 0a30BbIil YPOBEHb
XUMHUYECKOTO IKCIEPUMEHTa, O€301acHOM
paboThl B XUMHYECKOW JlabopaTopuy;
BIIaJICHUE METOaMHU CUHTE3a
KOOPIMHALIMOHHBIX COEIMHEHHI;
BIIQJICHUE  TEXHUKOM  HKCIIEPUMEHTA,
npueMaMu  HU3MEpeHus  (PU3UYECKUX
BEJIMYMH C  33JaHHOM  TOYHOCTHIO;
BJIaJICHUE  HaBbIKaMU  pabOThl  Ha
npubopax, aHaiuM3a W HUHTEpPIpEeTaluU
[OJIy4EHHBIX AKCIEPUMEHTAIIbHBIX
pE3yIbTATOB.
OtcytcTBUE BJIAJICHUS HaBbIKAMH | HE 3a4TEHO YPOBEHb

XUMHUYECKOTO IKCIIEPUMEHTa, O€30macHon
paboThl B XUMHUYECKON JabopaTopuu;

HEBJAJCHUE METOJaMU CUHTE3a
KOOPJIUHAIIMOHHBIX COCJIMHCHM;
OTCYTCTBHE BJIaJCHUSA TEXHUKOU

OKCIIEPUMEHTA, TIPHEMaMH  H3MEPEHUS
GU3MYECKUX  BEIMYMH C  3aJIaHHOH
TOYHOCTHIO; OTCYTCTBHUE BJIAJICHUS
HaBBIKAMH Pa0OTHI HA MPUOOpaX, aHATN3a
u UHTEPIPETAINH MOJTYYCHHBIX
HKCIIEPUMEHTATILHBIX PE3YIHTATOB.

He c(hOpMHUPOBaH




3a4eTHO-IK3aMEeHALMOHHbIE MAaTEPHAJIBI
JJISl IPOMEKYTOYHOM aTTecTanum (3K3aMeH/3a4eT)

Bomnpocel 1151 MOATOTOBKH K 3a4€Ty
Komnerenuuu npoBepsieMblie olleHOYHbIM cpeacTBom: I1K-1, I1K-4

1. OcHOBHBIE TOHATUSA KOOPAUHALMOHHOW TEOPUHU.

2. Tumbl KOMIUIEKCHBIX COEIMHEHUHA MO KJIaCCU(UKALMK JUTAHNIOB, 3apsiay
KOOPIMHAITMOHHOM CEepbl, YUCITy IICHTPATBLHBIX ATOMOB.

3. Homenkiatypa KOMIUIEKCHBIX COCTMHEHUM.

4. U3oMmepusi KOMIUIEKCHBIX COSTUHCHUM.

5. Ilpupona XMMUYECKON CBSI3M B KOMIUIEKCHBIX COEAWHEHUSAX. METOJI BaJ€HTHBIX
CBSI3€H JJIs1 OMUCAHUSI KOOPJIUHAIIMOHHBIX COEIUHEHUM.

6. Teopus kpucrammmaeckoro monss (TKII). Pacmernnenue d-opOurtaneit B
OKTa’pUYECKOM U TETPA3IPUUECKOM IOJIE.

7. OHeprus paculerUIeHUs, SHEPrus CHapUBaHUS M DJHEPrusi CTa0WIM3aluu
KPUCTALTNYECKUM TosieM. CIIEKTPOXUMUYECKHM PsI/I JINTAHIOB.

8. Ilonsatue o teopun fHa-Temnepa, TETparoHaIbHOE MCKAXXEHUE OKTAIPUUYECKUX
KOMILJIEKCOB.

9. Omnepreruueckas auarpamma MO KOMIUIEKCHBIX coeauHenuil. Iloctpoenue
IPYNIOBBIX OpOUTANIel U X B3aUMOJICHCTBUE C OPOUTAISIMU IEHTPAIBHOIO aToMa,
G- U T-JIOHOPHBIC U aKLIENTOPHBIC JTUTAH/IBI.

10. UcnonwszoBanue TKII u MMO nans oObsiCHEHHS ONTHYECKUX W MAarHUTHBIX
CBOMCTB KOMILJIEKCHBIX COEUHEHHUIA.

11. KommuiekcHbIE COEUHEHHUS S- U P-3JIEMEHTOB.

12. KomrutekcHbie coeuHeHus d-3J1eMEHTOB.

13. KapO6oHusibl, MeTaIoKapOeHbl, METAJIONECHBI, (QYyIIIEPUIbL.

14. KoMIIJIeKChI ¢ MAaKPOITMKIMUYCCKUMHU JINTAHIaMH.

15. [onusinepHble KOMILIEKCHI.

16. MexaHn3MBbI peaknii KOMIJIEKCHBIX COEUHEHHU.

17. B3aumHoe BIMSIHUE JIMTAHAOB B KOOPAMHAIIMOHHOM cepe.

18. VYcrolunBOCTH KOMILJIEKCOB B pacTBOpaX M OCHOBHbIE (aKTOpbI, €€
OTpEESIOUIHE.

19. JlaOWJIBHOCTP M MHEPTHOCTb. OHTPONUMHBIA BKJIAJl B HHEPreTUYECKYIO
YCTOMUYMBOCTh KOMIUIEKCOB, COJbBAaTHbIM 3(¢eKT, xenaTHwbld 3(pQext, mpaBuia
uukioB JI.A.Uyraesa.

20. MudpakuuoHHBIE METOJIbl HCCIEIOBAHUS KOOPIUHAIMOHHBIX COCIMHECHHM:
peHTreHO(a30BBIii W PEHTTEHOCTPYKTYPHBIM  aHAJIM3BI,  HEUTpOHOTrpadus,
AJIeKTpoHOTpadus.

21. CnektpalbHble METOJbl MCCIEAOBAHUA: DJIEKTPOHHBIC CIEKTPhl B BUIAUMON M
Y®-ob6nactu, konebarenvHass crnekTpockorus (MK- w  koMOWMHAIMOHHOTO
paccesinus), cnektpockonusa OIIP, SMP, SKP, EXAFS-cnekrpockornus,
CIIEKTPOCKOMHUS UPKYJISIPHOTO TUXPOU3MA.

22. UccnenoBaHusl 3JEKTPONPOBOJAHOCTM W MAarHUTHOM  BOCIPUUMYHMBOCTH.
WccnenoBanus AUMOJIBHBIX MOMEHTOB. MIMIle1aHC-CIEKTPOCKOIIHS.



23. TepmorpaBuMeTpHs U MacC-CIIEKTPOMETPHUS KOMIUIEKCHBIX COCIUHEHHUN.
24. [IpumMeHeHne KOMIUIEKCHBIX COCIMHEHNUI B XMMHUYECKOW TEXHOJIOIMH, KaTalu3e,
MEJIULIMHE U KOJIOTUU.

Kpurepuu onieHMBaHMs 10 3a4ETy:

OTBeT OLIECHUBAETCA «3AYTEHO», €CIIA CTY/ICHT:

IOJJHO PAacKpbUl COJAEpPKAHME MaTepuaia B 00JACTH, MPeNyCMOTPEHHOU
IIPOrPaMMOM; U3JI0KWI MaTEPUAII TPAMOTHBIM SI3BIKOM B ONPEIECICHHON JIOTMYECKOU
IIOCJIEIOBATEIBHOCTH, TOYHO HCIIOJIB30BaJl TEPMHUHOJIOTHIO; IIOKa3al yMEHUs
WUTFOCTPUPOBATh  TEOPETUYECKHE TOJIOKEHUS KOHKPETHBIMM IPUMEpPaMU U3
IIPAKTUKH; MPOJEMOHCTPUPOBAIl YCBOCHUE U3YYEHHBIX COIYTCTBYIOIIHUX BOIIPOCOB,
c(OPMUPOBAHHOCTh M YCTOMYMBOCTH 3HAHHWH; OTBEYaJl CaMOCTOATEIbHO 0e3
HaBOJAIIMX BOIIPOCOB; BO3MOXKHBI OJHA — JBE HETOYHOCTHM IIPU OCBEUICHUU
BTOPOCTENEHHBIX BOIIPOCOB.

OTBeT OLICHHUBACTCA «HE3AYTECHO>» B CICAYIOIHX CIIydasax:

HE PACKPBITO OCHOBHOE COJIEp)KaHHE Y4eOHOro METOAMYECKOr0 MaTepuana;
OOHapy»€HO HE3HAHHE W HEMMOHUMAHHE CTYJECHTOM OOJbIIeH WK Hanbojee BaXxHOM
YaCcTU JUCUMIUIMHBI, JOMYLIEHbl OIMMOKA B ONPEACIICHUH TOHSATUN, MpHU
UCIIOJIb30BaHUM TEPMHHOJIOTUU, KOTOPBIE HE HCHPABJIEHBI TOCIE HECKOJbKUX
HABOJSIIMX BOMPOCOB TMPEMOJABaTeNsl; JIOMYyCKaeT OMIMOKK B  OCBEIICHUU
OCHOBOITOJIATAOIIMX BOMPOCOB JUCLMIIAHBI.

OueHouyHble CpeacTBAa [ MHBIWAOB U JIMIL C OrPaHUYCHHBIMHU
BO3MOXKHOCTSIMH ~ 37I0POBbsl  BBIOMpPAIOTCSI C Y4E€TOM HMX HUHAUBUAYAIbHBIX
NCUXO(PU3NYECKUX OCOOEHHOCTEH.

— TpU HEOOXOIMMOCTM MHBAJIMAAM M JIMAM C  OTpaHUYE€HHBIMU
BO3MOXKHOCTSIMH ~ 3JIOPOBbSl  NPEAOCTABISIETCS  JONOJHUTENBHOE Bpems  Jis
MOJITOTOBKU OTBETA HA IK3aMEHE;

— TpU TPOBEACHUM TPOIEIYypbl OLEHWBAHUSA PE3YIbTaTOB OOYyUYCHHS
WHBAJIMJIOB U JIUI C OTPAaHUYEHHBIMH BO3MOYKHOCTSAMH 3/I0POBbS MPEAYCMATPUBACTCS
UCTIONIb30BAaHNUE TEXHUYECKUX CpPEACTB, HEOOXOAMMBIX KM B CB3M C HX
WH/IMBHUIyIbHBIMH OCOOEHHOCTSMH;

— TIpY HEOOXOIUMOCTH ISl O0YUAIOIINXCS C OTPAaHMYEHHBIMU BO3MOKHOCTSIMH
3M0pOBbSl M HWHBAJIWAOB TPOIEAypa OLICHUBAHUS pPE3yJbTaTOB OOyYeHHS IO
JTUCIUIUIMHE MOXET MPOBOJIUTHCS B HECKOJIBKO ATAIOB.

[Ipouenypa oneHUBaHUS pe3yJbTaTOB OOyYEHUS WHBAIMAOB M JIHMI C
OFPAaHUYEHHBIMH  BO3MOXKHOCTSMM  37I0POBbSl MO  JUCHMUILUIUHE  (MOJIYJIIO)
npelycMaTpuBaeT IMpeaocTaBieHne HHpopManuu B (opmax, aganTHUPOBAHHBIX K
OTPAaHUYEHUSIM HX 3[J0POBBS U BOCIIPUATHS UHPOPMALIUH:

JUi U1l ¢ HapyIICHUSMU 3pEHUsI:

— B IIeYaTHOU (hopMe YBEIIMUYEHHBIM HIPU(TOM,



— B (hpopMe BIIEKTPOHHOTO JOKYMEHTA.

JIJIs M1 ¢ HApYIICHUSIMH CITyXa:

— B IeyaTHoOu (hopme,

— B (popMe AIIEKTPOHHOTO JOKYMEHTA.

JIIst W11 ¢ HApyIICHUSIMHA OTIOPHO-JIBUTATEILHOTO aIapara:

— B IeyaTHOU (hopme,

— B (popMe AIIEKTPOHHOTO JTOKYMEHTA.

JIaHHBII TEPEYCHb MOXKET OBITh KOHKPETHU3UPOBAaH B 3aBUCUMOCTH OT
KOHTHHTCHTa 00YYaroIIuXCs.

5. IlepeueHnb yuyeOHO# JuUTepaTypbl, HUH(POPMALUMOHHBIX PeECYPCOB H
TEXHOJIOTUH

5.1 YueOnas suteparypa

1. Heynauuna, JI. K. XuMHs KOOpAMHALUMOHHBIX COEIMHEHHHA : y4yeOHOE
nocobue ayis akagemudeckoro OaxanaBpuara / JI. K. Heynauuna, H. B. Jlakuza. —
M. : U3patensctBo FOpaiit, 2018. — 123 ¢. — (Cepus : YauBepcuteTsl Poccun). —

ISBN 978-5-534-05861-1. — Pexum JOCTyTIa : www.biblio-
online.ru/book/E339FDAA-BI8F-47A7-8CB9-28C4D6B4D56F .
2. Kucenes, HO.M. XuMus KOOpAMHALIMOHHBIX COCIWHEHUHM B 2 4.

Yacte  1: yyeOHMK W TpakTUKyM Jyuisi OakanaBpuata u maructpatypel / HO.M.
Kucenes. — M.: MznarensctBo IOpaiit, 2018. — 439 c. — (Cepusa: bakamaBp u
Maructp. Axagemudeckuil kypc). — ISBN 978-5-534-02960-4. — Pexxum noctyma:
https://biblio-online.ru/book/CA816A98-1F89-4B19-AAEO-
7C7AE5C14DBF/himiya-koordinacionnyh-soedineniy-v-2-ch-chast-1

3. Kucenes, KO.M. XuMmus KOOpAWHALMOHHBIX COEIWHEHUH B 2 4.
Yacte 2: yuyeOHMK M TpakTHKyM Jisi OakanaBpuata u maructpatrypsl / HO.M.
Kucenes. — M.: U3parensctBo IOpaiit, 2018. — 229 c. — (Cepus: bakanaBp u
maructp. Axagemuueckuii kypc). — ISBN 978-5-534-02962-8. — Pexxum nocrtymna:
https://biblio-online.ru/book/29B623B4-9585-4AE3-B588-D309512FB4BF/himiya-
koordinacionnyh-soedineniy-v-2-ch-chast-2

5.2 Ilepuoanyeckas JuTepaTypa

1. «XKypHan HeopraHM4eCKON XUMUNY.
2. «Xypnan oOmieit XuUMHUM.

3. «KoopauHaiimoHHast XUMUS.

4. «XUMHUSI U KUZHDY.

5.3. UuTepHeT-pecypchl, B TOM YHCJI€e COBPeMEHHbIE MPo(ecCHoOHAIbHbIE 0a3bl
JAHHBIX 1 UHGOPMALMOHHBbIE CIIPABOYHBIE CUCTEMbI

Inexkmponno-ouodauomeunsie cucmemul (IbC):

1. DBC «IOPAUT» https://urait.ru/

2. 3bC «YHUBEPCUTETCKA I BUBJIMOTEKA OHJIAVH»
http://www.biblioclub.ru/



http://www.biblio-online.ru/book/E339FDAA-B98F-47A7-8CB9-28C4D6B4D56F
http://www.biblio-online.ru/book/E339FDAA-B98F-47A7-8CB9-28C4D6B4D56F
https://biblio-online.ru/book/CA816A98-1F89-4B19-AAE0-7C7AE5C14DBF/himiya-koordinacionnyh-soedineniy-v-2-ch-chast-1
https://biblio-online.ru/book/CA816A98-1F89-4B19-AAE0-7C7AE5C14DBF/himiya-koordinacionnyh-soedineniy-v-2-ch-chast-1
https://biblio-online.ru/book/29B623B4-9585-4AE3-B588-D309512FB4BF/himiya-koordinacionnyh-soedineniy-v-2-ch-chast-2
https://biblio-online.ru/book/29B623B4-9585-4AE3-B588-D309512FB4BF/himiya-koordinacionnyh-soedineniy-v-2-ch-chast-2
https://urait.ru/
http://www.biblioclub.ru/

3. OBC «BOOK.ru» https://www.book.ru
4. OBC «ZNANIUM.COM» www.znhanium.com
5. OBC «JIAHDb» https://e.lanbook.com

Ilpogpeccuonanvuvie 6azvl 0aHHbIX

1. Scopus http://www.scopus.com/

2. ScienceDirect https://www.sciencedirect.com/

3. Xypnans! uznatenscta Wiley https://onlinelibrary.wiley.com/

4.  Hayunas snektponHas oudnuoreka (HOB) http://www.elibrary.ru/

5. IToTHOTEKCTOBBIC APXUBbI BCAYIIHX 3al1aIHbIX HaY4YHBIX KYPHAJIOB Ha
Poccuiickoii miardopme HayuHbix sxypHanoB HOMKOH http://archive.neicon.ru

6. HammonanpHas snexTpoHHAss OuMONHOTEKa (JOCTYI K DJIEKTPOHHOM OHOIMOTEeKe
nuccepraiuii Poccuiickoit rocynapcersennoit onommoreku (PI'B) https://rusneb.ru/

7. Ilpesunmentckas 6udmuoreka uM. b.H. Ensruna https://www.prlib.ru/

8. basza mamapix CSD KeMOpwmkckoro meHTpa KpHCTALIOrpadUyYecKux JaHHBIX
(CCDC) https://www.ccdc.cam.ac.uk/structures/

9.  Springer Journals: https://link.springer.com/

10.  Springer Journals Archive: https:/link.springer.com/

11.  Nature Journals: https://www.nature.com/

12.  Springer Nature Protocols and Methods:
https://experiments.springernature.com/sources/springer-protocols

13.  Springer Materials: http://materials.springer.com/

14. Nano Database: https://nano.nature.com/

15.  Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/

16. "Jlekropuym TB" http://www.lektorium.tv/

17.  YHuBepcuTeTckas uHpopmannonnas cuctema POCCHUS http://uisrussia.msu.ru

Hnd)opmauuormbte CnpaeodHble cucmemol

1. KoncyastanTt Ilnroc - cipaBoyHasi npaBoBasi cucteMa (A0CTyH MO JOKaIbHOM
CETH C KOMIIBIOTEPOB OMOINOTEKN)

Pecypcul c60600H020 0ocmyna

1. KubepJlenunka http://cyberleninka.ru/;

2. AmepukaHcKkas maTeHTHas 0a3a naHHbIX http://www.uspto.gov/patft/

3. MuHHCTEpPCTBO HaykKu U BbIclIero oOpa3zoBanusi Poccuiickoit ®enepanun
https://www.minobrnauki.gov.ru/:

4. ®enepanpHblii mopTan "Poccuiickoe oOpazoBanue” http://www.edu.ru/;

5. Uudopmarmonnas cucrema "EgwmHOe OKHO [gocTyma K 00pa30BaTEIBHBIM
pecypcam" http://window.edu.ru/;

6. Enunas kosteknus 1UMpPOBBIX 00pa3oBaTelbHBIX pecypcoB http://school-
collection.edu.ru/ .
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7. Ipoekt I'ocymapcTBeHHOro MHCTHTYTa pycckoro sizeika umenu A.C. Ilymikuna
"O6pa3oBanue Ha pycckoMm" https://pushkininstitute.ru/;

8. CnpaBouyHo-uH(pOpMaMOoHHEIH opTain "Pycckwmii s3b1k" http://gramota.ru/;

9. Ciyx0a TeMaTHYECKHUX TOJIKOBBIX clloBapei http://www.glossary.ru/;

10. CnoBapu u sHIMKIONeANH http://dic.academic.ru/;

11. OOGpa3oBartenbHBIH MopTan "Yueba" http://www.ucheba.com/;

12. 3akonompoekT "O06 obpazoBanuu B Poccuiickoit deneparu. Bonpockl u 0TBETHI
http://xn--273--84d1f.xn--plai/voprosy i otvety

Coocmeennbie r1eKmpoHHble 00pa308amesibHble U UHPOPMAUUOHHBLE PecypChbl
Kyol'Y

1. DNEeKTPOHHBIN KaTaJior Hayunoii OubIMoTEKN Ky6I'Y
http://megapro.kubsu.ru/MegaPro/Web
2. DJNEeKTpOHHAas oubiMoTeka TPYJOB YUYEHBIX Kyol'y

http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6
3. Cpena MoaypHOTO TrHaAMUYeckoro ooydenwus http://moodle.kubsu.ru
4. baza yd4eOHBIX IUIAHOB, YYEOHO-METOAMYCCKMX KOMIUICKCOB, MyOJUKAIUH |
xoH(pepenmumii http://infoneeds.kubsu.ru/
5. bubnuoreka  WHPOPMAIMOHHBIX  pecypcoB  Kadeapbl  HHGOPMAIIMHOHHBIX
oOpasoBaTenbHBIX TexHostorui http://mschool.kubsu.ru;
6. DJEKTpOHHBIN apxuB nokymeHnToB KyoI'V http://docspace.kubsu.ru/
7. DIeKTpOHHBIC 00pa3oBaTelbHbIC Pecypchl Kadeapbl HHPOPMAIMOHHBIX CHCTEM U

TexHoiorud B oOpazoBanun KyOI'Y u HayyHO-METOAUYECKOrOo >KypHala
"[LIKOJIBHBIE I'ObI" http://icdau.kubsu.ru/

6. Meroanueckue YyKazaHusi i1 OOy4alOlIMXCS IO OCBOEHHIO
AUCHUILIMHBI (MOIYJIs1)

YenemHoe u3ydyeHue JUCHUIUIMHBL « XUMUS KOOPAUHALUMOHHBIX COCIUHEHUI
TpeOyeT OT CTYJEHTOB PErYJISIPHOTO MOCEHICHUS JICKIINI, a TAaKKE aKTUBHON pabOThI
Ha TPAKTUUYECKUX 3aHSITUSAX, BBIMOJHEHUS U 3alllUThl J1a0OpaTOpHBIX PpadoT,
O3HAKOMJIEHUSI C OCHOBHOMW U TONIOJIHUTENBHON PEKOMEHIyEMOM JTUTEPATYPOH.

[Ipy DOATrOTOBKE K JEKIIMOHHOMY 3aHITHIO CTYAEHTAM PEKOMEHIYETCS:

1) mpocMOTpeTh 3amucH NPEAbIAYIIeH JEKIMU W BOCCTAHOBUTH B TaMSITH
paHee U3y4YEeHHBI MaTepuan;

2) 0erjio mpoCMOTPETh MaTepuall MPEACTOSAMICH JEKIUH, C ICJIbI0 JIyYIIero
YCBOEHHSI HOBOTO MaTepUala;

3) caMOCTOSATENBHO MpopadoTaTh OTACIbHBIE (parMeHThl TEMbI MPOIILION
JIEKIIMH, €CJTH 9TO HEOOXOIUMO.

[Ipy KOHCHEKTHMPOBAaHWUM JIEKIIMOHHOTO MaTepuala CTYJAEHTaM HY>KHO
CTPEMHTHCS KPAaTKO, CXEMaTUYHO, TMOCJIECIOBATEIHbHO W JIOTUYHO (UKCUPOBATH
OCHOBHBIC TIOJIOKEHUS, BBIBOJBI, 0000IIeHUS u (POPMYIUPOBKH, HE THITASICh
3amucaTh BECh MPENOAaBaeMblii MaTEpHall CIOBO B CIOBO.

[Ipu MOATOTOBKE K JIA00PATOPHOMY 3aHITUIO PEKOMEHIYETCS:
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1) BHUMATENBHO M3YYUTh MaTepUall MPEACTOANIeH PadOTHl M COCTABUThH IUIAH
€€ BBITIOJIHEHUS;

2) yHnenuTh TOBBIINIEHHOE BHUMAaHHE SKCIEPUMEHTAIbHBIM OCOOCHHOCTSIM
npeacrosmed padoTel (MCHOJIB3yEMbIM pPEaKTUBAM M O0OOPYIOBAaHHIO, a TaKKe
TEXHUKE PaOdO0THI C HUMH);

Boimonusate  mabopaTopHyro — paboTy  HEOOXOAMMO  aKKypaTHO U
MOCJIEIOBATEIBHO, OTpaXkasi BCE €€ OCHOBHBIE 3TaIlbl B JJA0OPATOPHOM XKypHaie. [l
YCHEIIHOW 3aIMThl JIabOpaTOpHOW pabOThl HEOOXOAMMO TIIATEIBHO H3YUYHUTh
JIEKIMOHHBIN U, €CJIM 3TO HEOOXOAUMO, JOTIOJHUTEIbHBINA TEOPETUUECKUN MaTepual
10 TeMe paboThl, a TAKKE MPABUIIBHO 3aIl0JIHUTH JIA0OPATOPHBIN KypHAaJI, CAEIIaB BCE
HEOOXOMMbIE pacyeThl U COPMYJINPOBAB BHIBOBI IO IPOEIAHHON padoTe.

IIpy NOATrOTOBKE K YCTHOMY ONIPOCY PEKOMEHIYETCS:

1) 03HAaKOMUTBCS C TEMOW U IUJIAHOM 3aHATHS, YTOOBI BBIICHUTH KpYT
BOIIPOCOB, KOTOpbIE OYAYT 00CY)AaThCs HA 3aHATUU;

2) nopaboTaTh ¢ KOHCIIEKTOM JIEKLIUH 110 TEME 3aHATHSI, a TAK)KE O3HAKOMUTHCS
C pEKOMEHAyeMoW JuTeparypoil u (IIpu HEOOXOJMMOCTH) JONOJHUTEIbHBIMU
MCTOYHUKAMU UH(OpMAIIMK B BUE NEPUOIUUECKUX U3TaHUI U VIHTepHET-pecypcoB.

CamocrosiTenbHas paboTa Hapsgy C ayJIUTOPHOM MPEICTaBISAECT OJHY W3
BakHeWmmMXx Qopm yueOHOoro mnponecca. CamMocTosTelbHas padoTa 3TO
IIaHupyeMas padoTa CTYJIEHTOB, BBINOJHSIEMAs MO 33JaHUI0 U MPU METOAMYECKOM
PYKOBOJCTBE IIpemojaBaTesii, HO 0€e3 €ero HeNoCPEeICTBEHHOIO  y4dacTusl.
CamocrosiTenbHass ~ paboTa  IpeAHAa3Hau€HAa HE  TOJNBKO s OBJAJCHUs
IPEICTaBICHHON JUCUMILIMHON, HO U U1 (POPMHUPOBAHUS HABBIKOB pabOTHI BOOOIIIE,
B y4eOHOI, Hay4yHOU, NMPOPECCHOHATBHON NIEATEIbHOCTH, CIOCOOHOCTH MPUHUMATH
Ha ce0si OTBETCTBEHHOCTb, CAaMOCTOSITEJIbHO pellaThb BO3HUKAIOIIME MPOOJIEMBI,
HaXOAUTh NMPaBUIIbHBIC PELICHUS U T.1.

B ocBoeHum AUCHMIIIUHBI HWHBAIMAAMH M JIMIAMH C OTPaHHMYEHHBIMU
BO3MOYKHOCTSIMU 3JI0pOBbs OOJIbLIIOE 3HAUYEHHE HMEET WHIAUBUIYyallbHAs ydeOHas
paboTa (KOHCYJIbTAIlUN) — IOTIOJHUTEIBLHOE Pa3bICHEHUE YUEOHOr0 MaTepuara.

NHauBulyanbHble KOHCYJIBTALMU M0 MPEAMETY SBIISIOTCS BaXKHBIM (PAKTOPOM,
CIOCOOCTBYIOLIUM VUHIUBUTY AJTA3A1[UU oOy4eHus u YCTaHOBJICHUIO
BOCIIUTATEIBHOTO KOHTaKTa MEXIYy MpernojaBaTeiaeM M OOyYaroIMIMMCS WHBAIUIOM
WJIM JIMLIOM C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBBSI.

7. MaTepuajibHO-TEXHHYECKOE o0ecneyeHne mo JUCHUIInHe (MOIYJIIO)

Hanmenosanue
CIIEUAIBHEIX IIOMEIIEHUN

OcCHAaIIEHHOCTD
crenuaIbHbIX ITOMEIECHUN

HepequL JIMICH3MOHHOI'O
IporpaMMHOTIO obOecreueHus

VYueOHbIE
NIPOBE/ICHUS

ayaUuTOpUN IS
3aHATUU
JIEKIIHOHHOTO TUIIA

Mebens: yuebHast MeOenb
TexHuueckue cpezcTBa
00yueHus:

9KpaH, MPOEKTOP, KOMITBIOTED

Microsoft Windows;
Microsoft Office

VY4eOHble ayauTOpUM IS
IPOBEICHUS 3aHATHH
CEeMHMHAPCKOT0 THUIA,

Meb6enb: yueOHas MeOennb
TexHuueckue CpencTBa

o0ydeHus:

Microsoft Windows;
Microsoft Office




IPYIIIOBBIX U | DKpaH, MPOECKTOP, KOMIIBIOTED
VHIUBUYaJIbHBIX

KOHCYJIbTallUH, TEKYILETO
KOHTpPOJIA U IPOMEKYTOYHON

aTTecTaIlu
Yuebuple ayauTopuu s | YucOHas naboparopus, | Microsoft Windows;
NPOBEACHUS  JTa0OPATOPHBIX | YKOMILICKTOBaHHAS Microsoft Office
pabot. Jlaboparopus 435C. CHEIUATN3UPOBAHHON

MeOeIbIo, BBITSDKHOM

CHUCTEMOHU BEHTHJISIIUY,

MEJIOBBIMHU JIOCKaMH,

cpeacrsamu IOKapHOHI

0e30MmacHOCTH M OKa3aHUus
nepBoi MEIUIIMHCKON
MTOMOIIIH, 1abopaTopHBIM
00opyaOBaHUEM: BECHI
TEXHOXUMHYCCKHE,
IIEKTPUICCKUE TUTATKH,
HAO0OPBI XUMUYECKOU TTOCYIBI
U PCAKTUBOB, BOJSHBIC OaHH,
TEPMOMETDHI, MarHuTHbIE
MEIIaIKU C  MOJOTPEBOM
MM-135H «Tarnep», pH-
metp  «Oxcnept-001-3.04»,
cnektpodoromerp  B-1100
OKOBbBIO, mabGopaTopHblii
HUCTOYHUK TTUTAHWS
[MTPO®KUIT B5-71/1M, Bechr
aHaqutudeckue  Adventurer
Pro AV114C

VYueOubie  aymutopuu  juig | KypcoBas pabora He mperycMOTpeHa YYeOHBIM IIJIaHOM.

KypCOBOTO HPOEKTHPOBAHUS
(BBITIOJTHEHUST KyPCOBBIX paboT)

Jns  caMocTOSTENbHOM ~ paboThl  OOyyaroummxcs  MPEeIyCMOTPEHbl  TOMEUICHHS,
YKOMILJICKTOBAHHBIC CHGHI/IaHHSHpOBaHHOﬁ M€6€J'II>IO, OCHAIIICHHBIC KOMHBIOTGpHOfI TEXHUKOU C
BO3MOXXHOCTBIO TOJKIIOUEHHUS K ceTH «VHTepHeT» M obecrmeueHueM IOCTyIa B AJIEKTPOHHYIO
nH(pOPMAITMOHHO-00Pa30BATENBHYIO CPETy YHUBEPCUTETA.



HaumenoBanue nmomMenieHui
11 CaMOCTOSTEIbHON
paboThl 0OYyJAOIIUXCS

OCHAIIIEHHOCTD ITOMEIIEHMI
TS CAMOCTOSITENIHbHOU
paboThI 0O0YJAOIIUXCS

[IepeueHb JIMIIEH3UOHHOTO
MIPOTrPaMMHOTO O0ECTICUCHUS

ITomermenue IUIA
CaMOCTOSITENIbHON ~ paboThI
oOyvaronuxcsi  (YUTaIbHBIN

3an1 Hay4Hol OnOiImMoTek)

Mebenb: yueOHas MeOenb
Kommekr
CHEIHATH3UPOBAHHON
MeOen: KOMITBIOTEPHBIE
CTOJIBI
O6opynoBanue:
KOMIIBIOTEPHAs] TEXHHKA C
MOIKJTFOUCHUEM K
UH(POPMALIMOHHO-
KOMMYHUKAIIHOHHOW  CETH
«HTEpHET» W JOCTYIIOM B
AIIEKTPOHHYIO
nH(pOpMaIMOHHO-
00pa3oBaTesbHYIO cpeny
o0pa3oBarenbHON
OpraHu3aiy, BeO-KaMmepsl,
KOMMYHHKAITHOHHOE
o0opyaoBaHue,
o0ecrieunBaroIee JIOCTyll K
CeTH WHTEpHET (IPOBOJHOE
COeJIMHEeHUE M OECIpOBOHOE
COCIMHEHUE I10 TEXHOJIOTUU

Wi-Fi)

Microsoft Windows;
Microsoft Office

I[Tomerienue TSI

CaMOCTOSITENIbHOM ~ paboThI

obyyvatoruxcs (aya. 431C)

Meb6enb: yueOHas Mebennb
Kommext
CHeIHAIU3UPOBAHHON
Mebenu: KOMITBIOTEPHBIC
CTOJIBI
O6opynoBaHnue:
KOMITBIOTEPHAs] TEXHHKA C
MOJIKITFOYEHUEM K
MH(OpPMaLIOHHO-
KOMMYHHKAITAOHHOH  ceTH
«/HTEpHET» M NOCTYNIOM B
AIIEKTPOHHYIO
UH(POPMAaIMOHHO-
00pa30BaTeNbHYIO cpeny
o0Opa3oBaTenbHON
opraHu3aiy, BeO-KaMmephl,
KOMMYHHKAITHOHHOE
obopynoBaHue,

o0ecrieunBaroIee J0CTyn K

Microsoft Windows;
Microsoft Office




CEeTH UHTEpHET (IPOBOJIHOE
coeMHEeHne 1 OecrpoBOHOE
COC/IMHCHUE IO TEXHOJIOTUH

Wi-Fi)




